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(54) IMAGE REPRODUCING DEVICE 

(57)Abstract 

PURPOSE: To reduce load into an image memory by 
decreasing a huge image data amount and to provide 
horizontal scroll for the unit of one dot by efficiently 
transferring data by adding a Y/C signal for identifying a 
luminance signal component and a color difference signal 
component concerning the transfer of image data in a 
YUV system. 

CONSTITUTION: The image data to be displayed are 
outputted by a CPU 1 , fetched by an image controller 2 
and written in an image memory 3. Next, when really 
displaying the image data, the image data are read out of 
the image memory 3 by the image controller 2 and 
transferred to an image data encoder 4 after the various 
kinds of special image processing are performed as 
needed. At such a time, the Y/C signal for identifying 
the luminance signal component and the color difference 
signal component is transferred together with the image 
data of YUV. The image data inputted to the image data 
encoder 4 are identified by the Y/C signal, converted 
from digital signals to analog signals and outputted as analog video signals in RGB. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln picture reproducer, a YUV method according the image display data to the 
luminance signal Y and the color-difference signals U and V expresses an image display data 
transfer, Picture reproducer provided with a data structure and a data transfer means which 
are the fomiats which treat a picture signal, namely, carried out subsampling only about the 
color-difference signals U and V to furthermore the luminance signal Y being 1 word with a 
gestalt whose color-difference signals U and V are 1/2 words, respectively. 
[Claim 2]. In a format which stores image display data in an image memory, in picture 
reproducer, the luminance signal Y of image display data treats a picture signal to 1 word with 
a gestalt whose color-difference signals U and V are 1/2 words, respectively. Namely, picture 
reproducer provided with a data storing means which is the format which carried out 
subsampling only about the color-difference signals U and V. 

[Claim 3]ln picture reproducer, a horizontal scroll of 1 dot unit which is the special reproduction 
function after reading image display data from an image memory, Are the format which carried 
out subsampling only of the color difference signal elements U and V among the luminance 
signal component Y of image data, and the color difference signal elements U and V, and shift 
image data by 1 dot unit, and. Picture reproducer provided with a means to also realize a Y/C 
signal which identifies a luminance signal component and a color difference signal element by 
performing data processing shifted by 1 dot unit. 

[Claim 4]ln picture reproducer, a horizontal scroll of 1 dot unit which is the special reproduction 
function after reading image display data from an image memory, Picture reproducer provided 
with a means to perform data processing which determines a dot number which are a scroll 
direction and a degree of the scrolling by a HDISP signal which determines a period actually 
displayed to shifted image data. 

[Claim 5]Picture reproducer characterized by having a data transfer means distinguishable 
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also in the destination for the luminance signal component Y and the color difference signal 
elements U and V of image display data by using a signal which identifies the luminance signal 
component Y and the color difference signal elements U and V of image display data in picture 
reproducer. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln the picture reproducer which displays graphics, such as a computer 
and multimedia, including TV game, this Invention relates to the format of the image display 
data, and the transfer means of the image data. 
[0002] 

[Description of the Prior ArtJIn the picture reproducer in the conventional TV game etc., the 
color palette of the number con-esponding to the color number which it is going to express was 
built in, and image data was expressed as a number of these color palettes by the RGB format 
by red (R) green (G) blue (B). Drawing 9 is a figure showing the composition of the 
conventional whole picture reproducer. In this conventional composition, when image data was 
inputted into the image controller 24 from CPU23, since the image data which it is going to 
display was a RGB format, it had become the composition which is changed into the palette 
data which is sexual desire news Indirectly, and is transmitted. Therefore, In order to express 
image data, the color palette 26 is required, the color palette corresponding to the Image data 
is chosen, and the palette data (number data of a color palette) is outputted. It was the color 
information of RGB, and this palette data canried out digital/analog conversion about each 
RGB with the Image encoder 27, and was considering it as the video signal. 
[0003] Drawing 10 Is a figure showing the image data in the conventional picture reproducer. 
By the move format of image data, drawing 10 (a) shows the structure of image data where 
drawing 10 (b) is stored in an image memory. In order to express natural drawing generally, 
16777216 colors (It is considered as 16M color below) are needed. The conventional image 
data needs a total of 24 bits of 8 bits each of RGB like [ since it was expressed by the RGB 
method / when expressing this natural drawing 16M color ] drawing 10 (a). Like drawing 10 (b). 
by the display screen of 256x240 dots, since it was 256x240=61440, 64Kx24 was needed as 
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an image memory, and huge data width and memory were needed for the result data 
transmission and data storage. That is, the increase in a color number had become the data 
width composition of a system, and a direct cost hike to the memory. 
[0004]ln the aforementioned conventional picture reproducer, when a horizontal scroll was 
performed as a special reproduction function, shifting the timing which transmits the image 
data expressed by the aforementioned RGB to the signal generating circuit for CRT displays 
had realized. For example, to express 512 colors, a total of the 9-bit data of 3 bits each of RGB 
is required as image data that is, When only n dot scrolled a display screen leftward (right) at 
this time, it transmitted to the timing which brings fonA^ard this 9-bit image data by n dot (it 
delays), and the horizontal scroll was realized. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln the above-mentioned Prior art, the color palette 
corresponding to the color number to display was required. In the image data based on RGB, 
only the color number to display also had to increase the data volume, namely, - for example, 
to express 512 colors, a total of 9 bits of each RGB color triplets is required, and to 16M color 
needed for still more generally expressing natural drawing, a total of 24-blt data with each RGB 
color of 8 bits was needed. Therefore, the technical problem that the capacity of the image 
memory which is memory storage becoming huge because image data quantity increases with 
the color number which it is going to display, and utilizing the limited memory effectively could 
not avoid a cost hike difficultly occurred. 

[0006]ln order to solve this technical problem, in this invention, image data will be expressed 
by the YUV method by not a RGB method but the aforementioned luminance signal Y and the 
color-difference signals U and V. Also in the case of the YUV method at this time, it is 
necessary to realize the transfer method of the image data which makes the horizontal scroll of 
1 dot unit possible. 

[0007]Therefore, there is the purpose of this invention in realizing the horizontal scroll of 1 dot 
unit by efficient data transfer while it decreases the huge image data quantity in the case of 
reproducing natural drawing, etc. and reduces the load to an image memory. 
[0008] 

[Means for Solving the Problem]Storing in an image memory and transmission of image data 
of an image display device of this invention are not RGB methods, Reduction of the above- 
mentioned image data quantity and a technical problem of scrolling of 1 dot unit can be 
attained by having composition which added a Y/C signal with which it is the format of a YUV 
method by which subsampling was carried out, and transmission of image data of this YUV 
method identifies a luminance signal component and a color difference signal element. 
[0009] 

[Function]According to the composition of this invention, the format of the YUV method which 
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are the luminance signal Y and the color-difference signals U and V is used as image data, It is 
possible to decrease the image data quantity which increases according to the color number of 
the picture displayed by carrying out subsampling about the color-difference signals U and V, 
Efficient picture signal processing is realizable by adding and carrying out data transfer of the 
Y/C signal which furthermore identifies the luminance signal component and color difference 
signal element of this YUV image data. 
[0010] 

[Example]Hereafter, this invention is explained in detail. 

[001 1]When it is going to express natural drawing, as a color to display, 16777216 colors (it is 
considered as 16M color below) are made enough generally. The red (R) who is a number of 
the conventional color palette when treating this natural drawing 16M color as image data, as it 
is in the above-mentioned technical problem. Not in a means to express by the RGB method 
by green (G) blue (B) but in this invention, the YUV method by the luminance signal Y and the 
color-difference signals U and V expresses image data, and natural drawing 16M color 
specification is carried out. 

[0012] Drawing 1 is a figure showing the composition of the whole picture reproducer as an 
example of this invention, CPU in which 1 generates image data, the image controller with 
which two control image display data, the image memory with which 3 stores image display 
data, and 4 are the picture data encoders which change an indicative data into a video signal, 
The format of image display data which is between these the blocks of each and is transmitted, 
and the transfer method of the image controller of 2 and the indicative data between the 
picture data encoders of 4 are the features of this invention. CPU1 outputs the image data 
which it is going to display, the image controller 2 incorporates, and it writes in the image 
memory 3. Next, when actually displaying image data, the image controller 2 reads image data 
from the image memory 3, and after performing various kinds of special image processings if 
needed, it transmits to the picture data encoder 4. At this time, the Y/C signal which identifies 
the luminance signal component Y and color difference signal element UV is collectively 
transmitted with the image data of YUV. The image data inputted into the picture data encoder 
4 is identified by the above-mentioned Y/C signal, is changed into an analog signal from a 
digital signal (D/A conversion), and is outputted as a video signal of the analog of RGB. 
[OOlSl Drawing 2 is the composition of the image data inputted into the aforementioned image 
controller 2. This image data is expressed with the luminance signal Y and the color-difference 
signals U and V about each pixel, and subsampling is further carried out about the color- 
difference signals U and V. This subsampling aims at reduction of the huge image data 
quantity in the case of expressing natural drawing. According to human being's vision 
characteristics, although it is generally sensitive to a brightness component, to a color 
difference component, it is comparatively insensible. That is, if the resolution of a brightness 
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component is lowered, direct influence will be carried out to the resolution as the whole picture, 
but even if it lowers the resolution of a color difference component, it seldom influences to the 
whole resolution. Therefore, about a luminance signal component, it remains as it is among 
image data, and even if it reduces resolution by half about a color difference signal element, it 
will be said that there is nothing human being's that image quality reduces by half visually, and 
it has become the format which carried out subsampling only about the color-difference signals 
U and V. When displaying 240 dots by 256 dots, the luminance signal Y serves as data of 
256x240 at 8 bits per pixel, and the color-difference signals U and V serve as data of 128x240 
at 8 bits per pixel by subsampling, respectively. When this is compared by the case where 
subsampling is not carried out, it is decreasing to two thirds as image data quantity which is 
needed about expressing the natural drawing 16M same color, and is a format which has an 
effect in reduction of image data quantity considerably. About subsampling of the color- 
difference signal at this time, there are various methods, such as a method of taking the 
method of reducing 256 times of sampling frequencies to 128 times at the time of the 
conversion to digital data from analog data or the average value of the data for 2 pixels. In the 
image data by which subsampling was earned out, the luminance signal Y is one data about 1 
pixel, and since subsampling of the color-difference signals U and V is carried out, they are 
one data about 2 pixels. Therefore, the data of the left end in the case of carrying out 256 dots 
of width X length 240 dot display is expressed with a total of 24 bits of (YO, UO, VO), and the 
next data is set to (Y1, UO, VO) at same 24 bits. And right end data will be 24 bits of (Y255, 
U127, VI 27). 

[00141 Drawing 3 is a figure showing the structure of the image data stored in the 
aforementioned image memory 3. Since image data YUV is stored in an image memory as 
mentioned above in the format by which subsampling was carried out, as compared with the 
conventional example of above-mentioned drawing 10 (b). In the case where the image data 
for expressing the natural drawing 16M same color is stored, the memory configuration of 
64Kx24 is required in a RGB method, and according to this invention, it is feasible at the 
memory configuration of 64Kx16. i.e.. the memory capacity of 2/3. Therefore, the load to the 
image memory is substantially reduced because it is the format which carried out subsampling 
of the YUV in this invention. 

[0015] Drawing 4 is a time chart figure in case the aforementioned image controller 2 transmits 
the image data read from the image memory 3 to the picture data encoder 4. If the output cycle 
(conversion cycle at the time of D/A conversion) of the video signal of the picture data encoder 
4 which it is during [ of 1 pixel ] a regeneration phase is made into one dot cycle, image data 
YUV will be transmitted to the picture data encoder 4 by 1/2 dot cycle. The image data for 2 
dot displays is transmitted by two dot cycles with eight bit data buses. That is, 4 bytes is 
transmitted in order of YO, Y1, UO, and VO. By this data transfer composition, the data bus 
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width as image data is 8 bits, and, also in tlie case of color [ 16M ], has solved the problem of 
the increase in bus width for the formation of multicolor expression which is a general 
tendency. 

[0016]Considering the case where horizontal scroll processing which is one of the special 
reproduction functions about the data of a format of this YYUV is carried out. When it is going 
to carry out n dot part horizontal scroll of the display screen leftward (right) as mentioned 
above, what data is brought forward for by n dot clock (it delays) can realize. If this image data 
is simply shifted per 1 dot clock, it will become impossible however, to distinguish a luminance 
signal and a color-difference signal among 4 bytes of image data within the picture data 
encoder which inputs this image data. However, by the case where it shifts per 4 bytes so that 
a luminance signal and a color-difference signal can be distinguished, only scrolling of 4 bytes, 
i.e., 2 dot units, can be performed, and smooth scrolling cannot be realized by 2 dot units. 
Then, in order to realize scrolling of 1 dot unit, the Y/C signal which is a signal for identifying 
the luminance signal component YO, Y1 and the color difference signal element UO, and VO is 
collectively transmitted with transmission of image data. This Y/C signal is a Y/C=High level 
(H), when image data is the luminance signal components YO and Y1, and when image data is 
the color difference signal elements UO and VO, it can identify the luminosity of image data, 
and the signal component of color difference as a Y/C=Low level (L), respectively. Therefore, 
the cycle of a Y/C signal will call it the cycle of the image data in every 2 dots. By shifting this 
Y/C signal with image data at the time of scrolling, it can become possible to get to know the 
head of the data for 4 bytes of YYUV, scrolling by 1 dot unit is enabled, and, as a result, 
smooth scrolling can be realized. 

f00171 Drawing 5 is a block diagram of the circuit which performs shifting-data processing for 
canying out the horizontal scroll of the image data to right and left within the aforementioned 
image controller 2. As for a Y/C signal generating circuit, and 7 and 8, 5 is [ a shift control 
circuit and 10 ] data shift circuits a clock frequency divider and 9 a data latch and 6. The image 
data which is one half of the transfer rates of the system clock SCK is first latched with 1/2 
dividing clocks of SCK. The Y/C signal for discriminating the luminance signal and color- 
difference signal from the image data inputted is generated on the basis of the dot clock which 
are one fourth of the rates of SCK. The Y/C signal at this time is generated as an L level as 
mentioned above at the time of H level and the color difference signal elements U and V at the 
time of the luminance signal component Y of image data. And the horizontal scroll of 1 dot unit 
is made possible in shifting image data and a Y/C signal if needed to the HDISP signal which 
shows the period which carries out a screen display for image data and a Y/C signal. 
f00181 Drawing 6 is a time chart figure when 1 dot scrolls at a time right and left and image data 
is transmitted to the picture data encoder 4 by the horizontal scroll processing circuit of 
aforementioned drawing 5 . In the case which drawing 6 (a) does not scroll where it is usually a 
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display, drawing 6 (b) is 1-dot scrolling to the left, and drawing 6 (c) is a case of the display 
rightward scrolled 1 dot. Dr awing 6 (b) and drawing 6 (c) are because it is shown that shift 
processing corresponding to the direction which not only image data but a Y/C signal both 
scrolls as mentioned above is carried out and this enables it to identify YUV of image data also 
after shift processing, in this example, a HDISP signal is active - the period of (H) is a period 
actually displayed and the image data in this period is recognized as display valid data. 
Therefore, the direction and dot number of scrolling are determined by in what kind of timing 
position the image data after a scroll process is to the active (H) period of this HDISP signal. In 
drawing 6 (a), a display period and valid data are in agreement, and all data is a usual 
displaying condition displayed as it is. On the other hand, in drawing 6 (b) shifted so that image 
data may be brought forward by 1 dot, the image data for 1 top dot is missing, namely, it 
becomes a horizontal scroll for 1 dot to the left seemingly on a display. At drawing 6 (c) shifted 
so that image data may be delayed by 1 dot contrary to this, the horizontal scroll for 1 dot to 
the right is made possible because the last image data is conversely missing. Thus, the scroll 
display of the image data and Y/C signal by which shift processing was carried out by the dot 
which makes it scroll to a HDISP signal will be transmitted and carried out to the picture data 
encoder 4. 

r00191 Drawing 7 is a circuitry figure where the image data in every dot within the 
aforementioned picture data encoder 4 is generated. In 11 and 12, AND, and 17-22 are [ an 
inverter, and 13-16 ] latches. The image data in every dot is generated by identifying a 
luminance signal component and a color difference signal element, respectively, and latching 
[ as mentioned above, ] them using reversal of a Y/C signal and the dot clocks DCK and DCK, 
from the image data transmitted in order of YO, Y1, UO, and VO, with eight bit data buses. That 
is, when the data for 4 bytes is assembled in order of YO, Y1 , UO, and VO, the data of (YO, UO, 
VO) is generated by the following dot cycle, and the data of (Y1, UO, VO) is generated by the 
following dot cycle, respectively. And D/A conversion of this luminance signal Y and the color- 
difference signals U and V is carried out, respectively, and it outputs as a video signal. 
[00201 Drawing 8 is a time chart figure in case the image data in every dot is generated in the 
circuit where the image data in every dot of said drawing 7 in the aforementioned picture data 
encoder 4 is generated. YO, Y1 , UO, and VO are latched by reversal of reversal of DCK whose 
image data transmitted by an 8-bit data bus is a transfer clock, and DCK by the inverter 1 1 , a 
Y/C signal, and the Y/C signal by the inverter 12, respectively, and they are separated. YO 
separated, Y1 , UO, and VO are latched by Y/C, the data of (Y0Y1 UOVO) for 2 dots is generated, 
and the image data for 1 dot further latched by DCK (YOUOVO) is generated. 
[0021]The scroll display only for 1 dot becomes possible in shifting both the Y/C signals that 
identify the luminance signal component and color difference signal element of the image data 
which comprises a luminance signal component and a color difference signal element as 
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mentioned above (Y0Y1U0V0), and image data only 1 dot. 
[0022] 

[Effect of the lnvention]According to the image display device of this Invention, like the above- 
mentioned explanation, when image data is the YUV format by which subsampling was carried 
out, image data quantity and the load to an image memory can be reduced, without reducing 
image quality. Transmission of image data can realize efficient transmission and special 
reproduction functions, such as scrolling of 1 dot unit, by using the Y/C signal which identifies a 
luminance signal and a color-difference signal. Furthermore, this invention is the method of 
realizing a more effective result, by making image data the same composition, also when 
multiple color-izatlon is required by Image data. 



[Translation done.] 
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